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214 PROBLEMS AND SOLUTIONS. [May,

279' (Mechanics) [September; 1913]. Proposed by W. W. LANDIS, Dickinson College.

A dam backs up the water for two miles. If the dam is raised 18 inches, will the water
two miles up the stream be raised 18 inches, more or less?

1912 (Number Theory) [June, 1913]. Proposed by L. E. DICKSON, University of Chicago.

Find an amicable number triple by solving one of the equations (other than the last) in the
MonTHLY, March, 1913, page 92. Note that a solution a is to be excluded if not prime to the
numbers in the same line.

1923 (Number Theory) [June, 1913]. Proposed by the late ARTEMAS MARTIN.
Find rational values for v, w, and z that will satisfy simultaneously the conditions
(m2 4+ n?) @ + w? + 222 — dminn? + mn2(m? + n?) =0,
(m? + n?)(@? + w? + 22)? — dm2nPu? + m2n2(m? 4 n?) =0,
(m? + n?) (0 + w? + 27)? — dmn?2? + mn?(m? + n?) =0,
m and n being known quantities.

196 (Number Theory) [September, 1913]. Proposed by CHARLES MACAULAY, Chicago, Ill.

Combinations containing an even number of letters are formed of the letters a, b, ¢, d, etc.
It is required to place the letters in two columns, so that half the letters in every combination are
placed in one column and the other letters of the combination in the other column, and so that all
the a’s are placed in the same column; all b’s in the same column; all the ¢’s in the same column,
ete.

SOLUTIONS OF PROBLEMS.

2667 [January, 1918]. Proposed by E. L. REES, University of Kentucky.

Given one diagonal of a parallelogram and the area of the rectangle whose sides are equal to
those of the parallelogram, construct the parallelogram so that the diagonal shall make a given
angle, a, with a given line and so that the sum of the angles that two adjacent sides make with
this line shall be equal to a given angle, 8.

2682 [March, 1918]. Proposed by E. L. REES, University of Kentilcky.

Given the diagonal and the angle it makes with the bisector of one of the angles of a
parallelogram. Construct the parallelogram so that the rectangle having sides equal to those of
the parallelogram may have a given area.

SOLUTION BY THE PROPOSER.

If we place one end of the diagonal at the origin in the complex plane and let the fixed line
be the real axis, it will be seen at once that what we have given is equivalent to the sum and
product of the complex numbers represented by two of the vertices of the required parallelogram.
Let this sum and product be denoted by a and b respectively, where mod a = length of diagonal,
amp ¢ = o, mod b = given area, amp b = 8.

The solution of our problem then requires merely the construction of the complex roots of
the quadratic equation 22 — axz + b = 0. This construction is effected by carrying out the
operations indicated in the formula 2* = a/2 =& V[(a/2)? — b] all of which are possible with ruler
and compasses.

It will be noted that problem no. 2682 is a special case of no. 2667 and hence the method
of solution here suggested is applicable also to it.

Also solved by H. N. CARLETON.

1 Incorrectly numbered 274 when first proposed.
2 Incorrectly numbered 187 when first proposed.
3 Incorrectly numbered 188 when first proposed.
4 Incorrectly numbered 192 when first proposed.
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